Introduction
Picture perception consists of assigning meaning to a picture by labeling areas of the picture with the names of objects that have existence in the real world. Thus, an experienced observer can point to a chest image and say, "This is a rib" or "This is the heart". Both "rib" and "heart" are the names of anatomic objects, stored in memory, that are used as labels for certain groupings of picture elements. The mechanism for the grouping and labeling which we shall call object recognition is one of the great puzzles of human perception to which no solution will be offered here. Recognition, which implies assigning a meaning, is distinguished from detection, which is deciding about the presence or absence of something that is expected. Radiological investigators have modelled object detection using statistical decision theory where the object of interest (the signal) must be distinguished from everything else in the image (the noise). When the object is just a blob on a clear background and the noise is random variation, object detectability can be described by a signal-to-noise ratio equation that can be derived from the principles of imaging physics and physiological optics. Few situations outside of the laboratory are this simple. Usually, the object of interest (the target) is mixed in with other objects. The target may either stand out or be hidden by the background objects depending upon their structural characteristics and arrangements. 
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Perception and display in diagnostic imaging
Nodine and Kundel
Can you find NINA in Hirschfeld's depiction of a scene from "The Apartment"?
Looking for a lung tumor, camouflaged by the anatomical structures of the chest presents the same type of problem to the perceptual system. Fixations are grouped into clusters using a running-mean rule, and circles having a radius of 2.5 degrees have been drawn around the mean of each fixation cluster. The clusters contain differing numbers of fixations, reflecting differences in the degree to which underlying image features are scrutinized.
Figure 5 *
The model of visual search. The initial glance results in a global impression that provides the viewer with information about orientation, symmetry and anatomic layout of distinctive image features. Scanning tests diagnostic hypotheses by scrutinizing distinctive image features for significant anatomical perturbations. The evidence gathered from these tests is used to generate plausible perceptual interpretations that lead to a diagnostic decisian. Receiver operating characteristic (ROC) curves comparing detection performance on a set of 22 normal and abnormal chest images after one 0.2 sec. flash and after unlimited free search.
The Visual Search and DetectIon
Model
Percent true positives is plotted on the ordinate and percent false positives is plotted on the abcissa. The dotted diagonal line indicates the index of detectability (del which for the flash condition is significantly greater (de' 1.2) than chance performance (de' 0) . Overall accuracy for the flash condition was 70 percent true positives as compared with 97 percent true positives for free viewing (based on 10). 
Figure 7A
Examples of three types of errors. Sampling error. The chest image is scanned by fixation clusters, the boundaries of which are represented by circles, but the lung tumor in the left upper lobe is notfixated as indicated by an absence of clusters on or near the target.
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Feedback-Assisted
Visual Search 
Figure 9
A schematic diagram of the Feedback-Assisted Visual Search system. The viewer wears a pair of spectacles containing the eye-movement sensors. These sensors record the viewer's eye fixations and send them to a computer that analyzes and stores them in Phase I. The viewer is given 15 sec. to scan the image and make a decision. The image is re-presented in Phase 2 where multi-fixation clusters from Phase I meeting a certain numerical criterion are fedback by highlighting their locations on the image. The viewer re-evaluates the highlighted areas and revises his original decision.
